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Abstrat
It is shown that the o-diagonal orretions in a realisti harged-lepton mass matrix,
introdued previously by the author, annot improve muh the tripartite neutrino mixing.
In fat, s212 = 1/3 − 0.005 = 0.328 ≃ 1/3 for s212 improved in this way, while s212 exp =
0.314 = 1/3− 0.019 for the entral value of experimental s212 exp.
PACS numbers: 14.60.Pq , 12.15.Ff .
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The neutrino mixing matrix U = (Uαi) (α = e, µ, τ and i = 1, 2, 3), onneting the
avor neutrinos νe, νµ, ντ and mass neutrinos ν1, ν2, ν3 through the unitary transformation
να =
∑
i
Uαi νi , (1)
is experimentally onsistent with the familiar bilarge form
U =

 c12 s12 0− 1√
2
s12
1√
2
c12
1√
2
1√
2
s12 − 1√2c12
1√
2

 , (2)
where (at ±2σ) s212 = 0.314
(
1+0.18−0.15
)
and s223 = 0.44
(
1+0.41−0.22
)
[1℄, the latter being put 1/2,
while Ue3 = s13 exp(−iδ) is negleted due to the nonobservation of ν¯e → ν¯e osillations in
the Chooz reator experiment [2℄ (s213 = 0.9
+2.3
−0.9 × 10−2 [1℄ is put zero).
If the so-alled tripartite neutrino mixing [3℄ was true, then Eq. (2) would take the
form
U =


√
2
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1√
3
0
− 1√
6
1√
3
1√
2
1√
6
− 1√
3
1√
2

 . (3)
In this ase s212 = 1/3 = 0.333.
Mainly due to E. Ma [4℄, this reently popular neutrino mixing is often assoiated
with the non-Abelian disrete group A4, the group of even permutations of four objets
(also known as the symmetry group of a regular tetrahedron). At any rate, the eetive
neutrino mass matrix M (ν) =
(
M
(ν)
αβ
)
an be fully expressed as a linear ombination of
3 × 3 matries generating the A4 group, and this spei ombination desribes the way
of breaking the A4 symmetry by three ative neutrinos (f. the last Ref. [4℄). Twelve
3×3 generators of the A4 group are onneted through three linear identities, and an be
linearly expressed by nine Gell-Mann matries 1, λ1, . . . , λ8 generating a formal, horizontal
U(3) group.
In this note, we assume tentatively that the neutrino diagonalizing matrix U (ν) =
(U
(ν)
αi ), i.e. suh that U
(ν) †M (ν)U (ν) = diag(m1, m2, m3), has the tripartite form (3):
1
U (ν) =


√
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6
− 1√
3
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2

 . (4)
The neutrino mixing matrix U gets in general the struture
U = U (e) †U (ν) , (5)
where U (e) =
(
U
(e)
αβ
)
is the harged-lepton diagonalizing matrix. For the latter we assume
the form desribed in Ref. [5℄:
U (e) =


1 2
29
α
◦
mµ− ◦me
0
− 2
29
α
◦
mµ− ◦me
1 8
√
3
29
α
◦
mτ− ◦mµ
0 −8
√
3
29
α
◦
mτ− ◦mµ
1

+O(α
2
µ2
) , (6)
where α > 0 is a onstant (massdimensional). The form (6) is valid in the rst pertur-
bative order in α, if the harged-lepton mass matrix M (e) =
(
M
(e)
αβ
)
is onjetured to be
parametrized in the following way :
M (e) =


◦
me
2α
29
0
2α
29
◦
mµ
8
√
3α
29
0 8
√
3α
29
◦
mτ

 , (7)
where
◦
me=
µ
29
ε ,
◦
mµ=
µ
29
4
9
(80 + ε) ,
◦
mτ=
µ
29
24
25
(624 + ε) , (8)
while µ > 0 and ε > 0 are two onstants (massdimensional and dimensionless, respe-
tively). A motivation for the form (7) of the harged-lepton mass matrix the interested
reader may nd in Appendix in Ref. [5℄.
Performing the diagonalizationU (e)†M (e)U (e) = diag(me, mµ, mτ ) of the harged-lepton
mass matrix M (e), we obtain the masses mα =
◦
mα + δmα (α = e, µ, τ) , where
◦
mα are
given as in Eqs. (8) and δmα are alulated to be [5℄ (here, δme + δmµ + δmτ = 0 ):
2
δme = −
36
29
(
α
µ
)2
µ
320− 5ε ,
δmµ =
36
29
(
α
µ
)2
µ
320− 5ε −
10800
29
(
α
µ
)2
µ
31696 + 29ε
,
δmτ =
10800
29
(
α
µ
)2
µ
31696 + 29ε
(9)
in the seond perturbative order in α. Then, U (e) is also obtained in the seond pertur-
bative order in α, giving the form (6) in the rst order.
Making use of Eqs. (8) and (9), we alulate:
mτ =
6
125
[351 (mµ − δmµ)− 136 (me − δme)] + δmτ =
(
1776.80 + 10.2112
α2
µ2
)
MeV
(10)
and
µ =
29
320
[9 (mµ − δmµ)− 4 (me − δme)] =
[
85.9924 +O
(
α2
µ2
)]
MeV ,
ε =
320(me − δme)
9(mµ − δmµ)− 4(me − δme)
= 0.172329 +O
(
α2
µ2
)
, (11)
where the experimental values of me = 0.5109989 MeV and mµ = 105.65837 MeV [6℄ are
inserted as an input. In Eqs. (10) and (11), the nonperturbed parts are:
◦
mτ=
6
125
(351mµ − 136me) = 1776.80 MeV (12)
and
◦
µ =
29
320
(9mµ − 4me) = 85.9924 MeV ,
◦
ε =
320me
9mµ − 4me
= 0.172329 . (13)
We an see from Eq. (10) that even for α = 0 the predited value of mτ agrees very
well with its experimental value mτ = 1776.99
+0.29
−0.26 MeV [6℄. To estimate α
2/µ2, we an
use this experimental value as an additional input, obtaining then the estimation
3
α2
µ2
= 0.019+0.028−0.019 (14)
that, onsistently, turns out to be small (the value α = 0 is not experimentally exluded).
Thus, the form (7) of the harged-lepton mass matrix may be onsidered as realisti.
Though the parametrization (7) has essentially the empirial harater, there is a
speulative bakground for it [5, 7℄ based on a Kähler-like extension of the Dira equation
(i.e. on the extended Dira's square-root proedure), and, on the other hand, on the
Pauli priniple realized in an intrinsi way for additional bispinor indies implied by suh
an extended Dira equation (and treated as physial objets: spin-1/2 algebrai partons).
This Pauli priniple restrits the number of lepton and quark genearations exatly to
three.
Now, making use of Eqs. (5) and (2), (4), (6), we obtain in the rst perturbative order
in α the following predition:
Ue 1 = c12 =
√
2
3
(
1 +
1
29
α
mµ −me
)
= 0.820 ,
Ue 2 = s12 =
1√
3
(
1− 2
29
α
mµ −me
)
= 0.573 , (15)
where α/(mµ−me) = 0.113 with the use of the entral value of α2/µ2 in Eq. (14) and of
the value
◦
µ
as in Eq. (13) for µ. Hene,
c212 = 0.672 , s
2
12 = 0.328 (16)
and so, the deviation of this predition from the tripartite neutrino mixing is small:
c212 −
2
3
= 0.672− 0.667 = 0.005 ≃ 0 , s212 −
1
3
= 0.328− 0.333 = −0.005 ≃ 0 , (17)
while its deviation from the experiment is larger:
s212 − s212 exp = 0.328− 0.314 = 0.014 (18)
for the entral value of experimental s212 exp. The deviation of the tripartite neutrino
mixing from the experiment is still larger:
4
13
− s212 exp = 0.333− 0.314 = 0.019 (19)
for this entral value.
Thus, we an onlude that the o-diagonal orretions in a realisti harged-lepton
mass matrix (7) introdued previously [5℄ are negligible as far as neutrino osillations
are onerned: U = U (e) †U (ν) ≃ U (ν), though they play a orreting role in the preise
predition ofmτ from the input of experimentalme and mµ. Thus, the tentative tripartite
form (4) of U (ν) may dier onsiderably from reality, sine suh a tripartite U (ν) may be
not lose enough to the real U (ν) ≃ U (e) †U (ν) = U given in Eq. (2) with the use of
experimental values of c12 and s12.
Reently, deviations from the tripartite (= tribimaximal) neutrino mixing were sys-
tematially disussed in Ref. [8℄. Also Ref. [9℄ deals with this problem.
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